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^ A nf>ethod and apparatus for placing sleeves 
on t>ottles and other objects is disclosed. In 
particular, a high speed m^hod and apparatus 
having a plurality sleeving stations for plac- 
ing sleeves on botties is disclosed. Each sleev- 
ing station includes a circulariy arranged set of 
relatively movable parallel pins which are oper- 
able to contract or expand. A lat>el transporter 
deposits a sleeve on the pins when they are 
contracted. The pins expand to stretch the 
sleeve. A boVt\e and the pins are then moved 
relative to one another to place the bcMe inside 
the stretched sleeve. A gas flow is provided 
t>etween the t>ottle and the sleeve to reduce 
friction. The sleeved t>ottie is then stripped from 
the pins. The method occurs without starts and 
stops by the t>ottie or the sleeve and is thus 
capable of very high production rates. 
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Background of the Invention 

1. Field of the Invention 

This invention relates to apparatuses and meth- 
ods for applying sleeves to objects, and more partic- 
ularly, for placing plastic sleeves on objects in a con- 
tinuous cycle at very high speeds. 

2. Reference to Patents and Applications 

•Control Marking Detector," U.S Patent No. 
4.392.056. 

"Labeling Apparatus * U.S. Patent 4.412.876. 

"Non-Migrating Control Indicia for a Plastic Web 
or Sheet Article." U.S. Patent No. 4.467,207. 

"Automated Manufacturing Monitoring,* U.S. Pa- 
tent 4.565,592. 

"Labeling Apparatus," U.S. Patent t4o. 4.620,888. 

"Continuous Web Registration," U.S. Patent No. 
4,680.205. 

•Process for Performing Work on a Continuous 
Web." U.S. Patent No 4.926.048. 

"Continuous Web Registration," U.S. Patent No. 

4,945.252. 

"Labeling Apparatus," U.S. Patent No. 4.944,825. 
"Method and Apparatus for Registering Bottles," 
application serial number 07/708,509. 

3. Background information 

The lat>eling of product containers such as t>ot- 
tles, can be done by various methods. Early methods 
involved either printing Information directly onto the 
container or alternatively printing the Information on 
a laljel which was then adhesively bonded to the con- 
tainer. Machines which wrap an adhesive label 
around a bottle have l>een developed which have pro- 
ductton rates in excess of 300 bottles per minute. 

Recently, it has become popular to label t>ottles 
with tubular, flexible, plastic sleeves without adhe- 
sives. In particular, non-adhesive sleeves have lie- 
come popular for labeling plastic "two liter" t>ottles 
commonly used for soft drinks. 

When an adhesive label is used on a plastk; boi- 
tie, the portion of the bottle contacting the adhesive 
is not economically recoveralrfe with conventional re- 
cycling processes. When non-adhesive sleeves are 
used, the sleeve and all or most of the bottle is recov- 
erable because the sleeve is easily separated from 
the t>ottte. Some governments have passed, and it is 
expected that others will pass, laws mandating fully 
recoverable bottles. 

Apparatuses and methods for automatically plac- 
ing tubular non-adhesive sleeves on empty contain- 
ers have been devetoped. More recentiy, apparatus- 
es and methods for applying sleeves to filled bottles 
have been developed by the present assignee with 



considerable success. These are disclosed in the as- 
signee's referenced patents for "Labeling Apparatus" 
and in the assignee's co-pending application for 
"Method and Apparatus for Registering Bottles." 
5 Labeling filled botties presents special problems 

for lat)eling machines due to the added mass of the 
fluid contents and the effect of the fluid contents mov- 
ing within the bottle. Further provision must be made 
for the possibility that a labeling nr^chine malfunction 
10 may cause a filled bottle to be crushed resulting in the 
contents being released. 

In the labeling industry, there is a great demand 
for non-adhesive labeling machines which have high 
production rates and which can label either filled or 
15 empty t>otties. Heretofore, the present assignee has 
been able to achieve sleeving rates of approximately 
90 k>ottles per minute with the apparatuses of the ref- 
erenced patents. This rate is sufficient for many ap- 
plications, however, it Is less than what can be ach- 
20 ieved with adhesive, wrap-around label machines. 

With sleeving apparatuses of the referenced pa- 
tents and in most prtor art machines and processes, 
the botties are stopped t>efore the sleeve Is applied 
and accelerated afterwards. Starting and stopping 
25 the bottles greatiy limits the productfon rate of a ma- 
chine. Therefore, there has been a great need for a 
machine which can apply non-adhesive sleeves to 
tKJtties. whether full or empty, while the botties are 
moving at high speeds. In addition, there is a demand 
30 for machines which take up less space, are able to ac- 
commodate varying botae shapes and sizes, are able 
to position sleeves on objects wHh a high degree of 
accuracy, and have a low frequency of product dam- 
age. 

35 In prior art sleeving machines such as the assign- 

ee's Labeling Apparatus disclosed in U.S. Patent 
4.620,888. the thickness of the sleeves Is very criti- 
cal. The thickness of the sleeve is generally a function 
of the frictional forces between the sleeve and the 
40 bottie. These frictional forces vary widely depending 
on the characteristfcs of the sleeve and the bottie. 

The effort to pull the sleeve over the botties Is re- 
sisted by the frictional forces between the sleeve and 
bottle. Sleeves for botties are initially smaller in diam- 
45 eter than the bottle being sleeved. Thus, each sleeve 
is stretched as it is pulled over each bottie. Other fac- 
tors can exacerbate the frictional resistance to pulling 
a sleeve over a l>ottie- For example, some types of 
plastic used for botties such as polyethylene have a 
so low friction surface, but others such as PET material 
have a very high frictton surface. Some labels have 
printing on their inskle surfaces. Such printing in- 
creases the friction between the sleeve and the bot- 
tie. Thicker sleeves are more difficult to pull down 
55 over a bottie because they resist sti-etching and thus 
increase sleeve-t>ottie friction. Some l)Otties have 
shoulders over which a sleeve must be stretched. Ad- 
ditives may be added to the sleeve material to make 
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them more stretchable, however, this adds to the cost 
of the sleeves. 

In general, it is desirable to use thinner sleeves. 
Thinner sleeves contain less material and are thus 
less costly. However, in some applications, it is desir- 
able to use a thicker sleeve. For example, some tat- 
tles rely on a heavy sleeve for added hoop strength. 
Thus, in prior art machines, for a given bottle type and 
sleeve requirement, the sleeve thickness and sleeve 
material ingredients are painstakingly selected. There 
is a need for a sleeving machine which permits great- 
er flexibility ki matching sleeve thicknesses and 
sleeve types to partk:ular applications. 

Summary of the Invention 

Various broad aspects of the invention are here- 
inafter set forth in the independent claims and in the 
following descripfion. According to one aspect of the 
invention, the apparatus includes a set of sleeve hoM- 
ers each having a set of pins arranged at>out a center 
axis. The pins are pivotally mounted to nnove toward 
and away from the center axis. Each sleeve holder is 
adapted to stretch a sleeve for placement around an 
object A sleeve transporter is provided for placing 
film sleeves atxHjt the pins. A duct system provides a 
lubricating gas film between an object and a sleeve 
as the sleeve is positk^ned around the object. A set of 
elevator devices are provided, each for moving an as- 
sociated one of the sleeve holders and an object be- 
ing sleeved relative to one another to locate the object 
inside the sleeve. Each elevator is operable to sepa- 
rate a sleeved object from the pins. 

In the preferred and illustrated form of the inven- 
tion, a plurality of sleeve holders are circulariy ar- 
ranged around a carousel. Aligned with each sleeve 
holder is a pedestal for supporting an object As the 
carousel rotates about its axis, the elevator device 
rrK>ves the pedestals, and the objects supported 
thereon, relative to the sleeve holders in accordance 
with a predetermined cycle. 

The preferred form of the machine further in- 
cludes a gripper device for gripping a sleeved bottle 
for a portk>n of the sleeving cycle. The gripper device 
holds a sleeve in place on the object as the object is 
moved with respect to the pins to assure proper 
sleeve placement. 

In the preferred apparatus, the sleeve transpor- 
ter includes two co-axial wheels mounted for syn- 
chronous rotation. Each wheel has a plurality of 
sleeve-handling tools rotatably mounted tliereon. 
Each sleeve handling tool is aligned with and op- 
posed to a corresponding sleeve handling tool on the 
other wheel to form a plurality of-pairs of opposed 
sleeve handling tods. The pairs are operatrfe at one 
rotational position of the wheels to come together to 
grip aruj separate a sleeve at a sleeve supply station, 
and at another rotational position to deposit a sleeve 



on an aligned set of pins. 

In the preferred apparatus, the sleeve supply sta- 
tion is provided for supporting a web of sleeves joined 
end to end along lines of weakness. A sleeve feeding 

5 device is provided for feeding the length of sleeves 
through the supply station. The supply station in- 
cludes a gukJe device for forming folds in the walls of 
each sleeve as it passes through the station. The 
folds create a tendency in the sleeves to spring open 

10 when free of the guide device which facilitates place- 
ment of the sleeves on the sets of pins. 

One method of placing a sleeve on an object in- 
cludes the steps of: putting the film sleeve on the 
pins; stretching the film sleeve by moving the pins; 

15 positioning the object inside the sleeve while simul- 
taneously flowing air between the sleeve and the ot>- 
ject; stopping the air flow; and separating the now 
sleeved object from the pins. When these steps are 
performed on multiple, rapidly moving sets of pins 

20 and multiple rapkJIy moving objects, very high 
throughput is achieved. In additton, the flowing of air 
between the sleeve and the object reduces friction 
and permits greater flexibility in the chok:e of sleeve 
thickness and in the choice of material ingredients of 

25 the sleeve. 

In an alternate embodiment of the conveyor sys- 
tem, unsleeved tx>ttles are sequentially deposited 
onto the elevator devices whfle each is in a lowered 
condition. After the sleeving step, and while each ele- 

30 vator is in a raised condition, the t>ottles are removed 
from their associated pedestal to an output conveyor. 

Accordingly, the objects of the invention are to 
provide a novel and improved sleeving machine and 
a method of sleeving objects. 

36 

Brief Description of the Drawings 

Figure 1 is a schematic perspective view of the 
sleeving machine constructed according to a pre- 
40 ferred emt>odiment of the inventbn; 

Figure 2 is a somewhat schematic front elevation 
view of the machine; 

Figure 3 is a schematict>artial view seen approx- 
imately from the plane indtoated by the line 3-3 of 
45 Figure 2; 

F^ure 4 is a plan view of selected parts of the ma- 
chine: 

Figure 5 is a front elevation view of selected parts 
of the machine; 
so Figure 6 is a left side elevation view of selected 

parts of the machine; 

Figure 7 is a front elevatk>n view of a first embodi- 
ment of the elevator apparatus; 
Figure 8 is a side elevation view seen approx'i- 
55 mately from the plane indk:ated by the line 8-8 of 

Figure 7; 

Figure 9 is a front elevation view of a second enr>- 
bodiment of the elevator apparatus; 
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Figure 10 is a side elevation view seen approxi- 
mately from the plane indicated by the line 10-10 
of Figure 9; 

Figure 11 is a front elevation view of selected 
parts of the machine; 

Figure 12 is a plan view of one labeling station of 
the machine; 

Figure 1 3 is a fragmentary sectional view as seen 
approximately in the direction of the plane indi- 
cated by the line 13-13 of Figure 12; 
Figure 14 is an enlargement of the window of Fig- 
ure 13; 

Figure 15 is an enlarged perspective view of the 
pin and associated pivot arm of the labeling sta- 
tion; 

Figure 1 6 is a fragmentary cross sectional view of 

the rotary valve controlling the compressed gas 

for the lat>eling stations; 

Figure 17 is a somewhat schematic sectional 

view seen approximately from the plane indicated 

by the line 17-17 of Figure 16; 

Figure 18 is; a side elevation view of the sleeve 

position mechanism 

Figure 19 is a plan view seen approximately from 
the plane indicated by the line 1 9-19 of Figure 18; 
Figure 20 is a sectional view seen approximately 
from the plane indicated by the line 20-20 of Fig- 
ure 18; 

Figure 21 is a sectional view seen approximately 
from the plane indicated by the line 21-21 of Fig- 
ure 18; 

Figure 22 is a plan view of selected parts of the 
machine; 

Figure 23 is a sectional view of the lat>el transpor- 
ter carriage as seen approximately from the di- 
rection normal to a plane bisecting the transpor- 
ter; 

Figure 24 is a schen«tic elevation view of the 
planetary gear set of the transporter; 
Figure 25 is a side elevation view as seen approx- 
imately from the plane indicated by the line 25-25 
of Figure 23; 

Figure 26 is a side view of a transporter tool head; 
Figure 27 is a front view as seen approxin^ately 
from the plane indicated by the line 27-27 of Fig- 
ure 26; 

Figure 28 is a side elevation view of a transporter 
vacuum tip; 

Figure 29 is a front view as seen approximately in 
the direction of the plane indicated by the line 29- 

29 of Figure 28; 

Figure 30 is afront elevation view of the label sup- 
ply station; 

Figure 31 is an enlarged schematic sectional view 
as seen in the direction of section 31-31 of Figure 

30 with the sleeve web incorporated; 

Figure 32 is a side elevation view as seen approx- 
imately from the plane indicated the line 32-32 of 



Figure 30; 

Figure 33a, b, and c together form a timing dia- 
gram illustrating the operation of various parts of 
the machine with respect to the rotational posi- 

5 tion of one labeling station; 

Figure 34 is a schematic plan view of an alternate 
emt>odiment of the conveyor system; and 
Figure 35 is a schematic side elevational view as 
seen approximately from the plane Indicated by 

10 line 35-35 in Figure 34. 

Description of the Preferred Embodiment 

Referring to Figures 1, 2 and 4, the high-speed 
15 Sleeving machine 10 includes a frame 12. a conveyor 
system 1 4 for transporting bottles 1 6, a set of sleeving 
stations 22 for applying sleeves 20 to the bottles 16. 
a sleeve supply station 18 for providing a supply of 
sleeves, and a sleeve transporter 24 for transporting 
20 sleeves from the supply station 1 8 to the sleeving sta- 
tions 22. 

Conveyor System 

25 Referring to Figure 2. a stream of bottles 1 6 enter 

the sleeving machine 1 0 on a flat belt conveyor 26. A 
conventional screw shaft 28 having a varying thread 
pitch engages the bottles 16 on the flattop conveyor 
26 and causes them to be spaced from one another 

30 along the belt When tall slender bottles are being 
sleeved, it is preferable to use two screw shafts (not 
illustrated) to prevent the botUes from tipping. One 
screw is positioned to engage the upper portion of the 
bottle and one positioned to engage the lower portion 

of the bottle. 

Referring to Figures 4,5 and 6, near the dov^flfi- 
stream end of the screw shaft 28 is an input conveyor 
30 for transferring bottles from the flat top conveyor 
26 to a carousel conveyor 32. The Input conveyor is 
40 preferably a star-wheel conveyor which is well known 
in the bottle conveying art. The star-wheel conveyor 
30 comprises a plurality of bottle-engaging notches 
(not shown), each of which engages a single bottle 
and slides it across a flat surface (not shown) and 
45 onto the carousel conveyor 32. The star-wheel con- 
veyor 30 and the carousel 32 are timed such that 
each bottle is transferred directly to an elevator 36 on 
the moving carousel. Abutments (not shown) are lo- 
cated at each elevator position on the carousel 32 to 
50 stop each bottle's lateral movement as it arrives on 
the elevator 36, The carousel 32 is essentially a turn- 
table rotataWy mounted on an axle 38 with a plurality 
of sleeving stations 22 and associated elevators 36 
circunnferentially arranged thereon. 
55 Two embodiments 36a, b of the elevator mecha- 

nism are shown; the first 36a in Figures 7 and 8 and 
the second 36b in Figures 9 and 10. Each embodi- 
ment is for engaging a particular type of commercially 
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available bottles different from the other in their bot- 
tom configuration. The elevator 36a of the first em- 
bodiment is for engaging a type of bottle which has a 
flat bottom surface. This type of bottle typically con- 
sists of two parts; a first part for containing fluid, and s 
a second part glued to the first part for providing a flat 
base for the bottle to stand on. The elevator 36b of the 
second emfc>odiment is for a type of bottle having a 
contoured bottom consisting of three or more convex 
feet This type of t>ottie is a one-piece construction io 
and is fully recoverable by recycling. Contour- bot- 
tomed bottles will not be held upright by the first ped- 
estal embodiment t>ecause they lack a flat bottom 
surface. 

Each type of elevator includes a hollow vertical is 
tube 44a, b having a platform 48a, b nrK>unted thereon 
to form a pedestal 52a, b. The pedestals 52a, b are 
mounted to slide axially on a pair of guide shafts 56. 
Each pedestal 52a, b is mounted to a t>earing block. 
The bearing block 58 includes two sets of slider bear- 20 
ings 60 which are adapted to slide freely on the pair 
of guide shafts 56. At the upper and lower ends of the 
guide shafts 56 are cross members 62. The cross 
members 62 are joined to portions of the carousel 32 
as seen in Figure 6. Thus, the guide shafts 56 carry 25 
the pedestals 52a and 52b and bearing tMocks 58 and 
are fixed to the carousel 32 to rotate with It 

Referring to Figures 8 and 1 0, the t>earing blocks 
58 are connected to the vertical tut>es 44 by ball and 
detent connectk>ns 64, which perform a safety func- 30 
tion. tf sonnet hing ot>structs the travel of any tube 44, 
a spring biased t>all 66 nfKHjnted on the bearing blocks 
58 will fc)reak out of a detent 68 formed on the tubes 
and the bearing t>iocks will be permitted to move free- 
ly relative to the tut>es. Once the obstruction is re- 3S 
moved, the t>all 66 is reset in the detent 68 for nornnai 
operation. In the preferred emtxKJiment, proximity 
switches are positioned to detect a pedestal tube 44 
which has dropped below its normal position due to 
the release of a t>all and detent connection 64. The 40 
proximity switches will cause the machine to shut off. 

Each t>earing block 58 includes a cam follower 
wheel 70. Each cam folk)wer wheel 70 rests on the 
upper surface of an elevator cam 72 (Figure 6) which 
resembles a truncated cylinder. The elevator cam 72 45 
Is shaped to cause the t>earing blocks 58, and thus 
the pedestals 52. to cyclically rise and fall during the 
rotatk>n of the carousel 3Z The path of a given ped- 
estal 52 is illustrated in Figure 33 a, 33b, and 33c. 

Each elevator 36a of the first embodiment, shown 50 
in Figures7 and 8, has openings 74a in the upper sur- 
face of its platform 48a. The openings 74a communi- 
cate with a vacuum source for holding f lat-t)ottomed 
bottles in place on the moving carousel 32. The va- 
cuum is not necessary when operating at lower ss 
speeds. The vacuum prevents the t>ottles from tipping 
due to centrifugal force and it assures that the bottles 
remain in contact with the platform 48 during the 
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downward travel. 

A flexible hose 76 is connected to a conventional 
rotary valve 78 (Figures 2 and 11) to communicate a 
source of vacuum with the interk>rs of the pedestal 
tut>es 44a and the openings 74a. The vacuum to the 
hoses 76 is valved such that it is on throughout the 
majority of the elevator's travel, but is shut off when 
the elevators are unoccupied and when bottles are 
being transferred on and off the elevators. See Fig- 
ures 33a, 33b. and 33c diagramming the vacuum to 
the elevators with respect to carousel rotation. 

Referring to Figure 11, the vacuum to the eleva- 
tors 36a, b is controlled by the rotary valve 78 which 
is connected to the carousel axle 38. The rotary valve 
78 has a rotating section 82 which has outlets 83 con- 
nected to the hoses 76 leading to the elevator mech- 
anisms 36a or 36b. A stationary sectk>n 84 of the ro- 
tary valve 78 is connected to a vacuum source 85 and 
has a stationary port 86 which aligns with selected ro- 
tating outlets 83 on the rotating section 82 to commu- 
nicate vacuum with selected elevators 36a or 36b at 
predetermined rotational positions of the carousel 32. 

Each elevator 36b of the second emt>odiment, 
shown in Figures 9 and 1 0, provides a cup 88 which 
has an inner diameter which is slightly larger than that 
of the contour-t>ottomed bottles to t>e carried. The cup 
88 seals around the l>ottom portk>n of the t>ottle 16 to 
hold it in place. The cup 88 moves relative to the plat- 
form 48b to permit the bottle to be moved on and off 
the platform 48b. 

Each platform 48b is mounted on a push rod 90 
which is coaxial to the tube 44b. The push rod 90 is 
located inside the tube 44b and slides freely with re- 
sp>ect to the tibe 44b. The lower end of each push rod 
90 has a shock absorbing foot 92 whk:h rests on a 
stop 94. As the follower wheel 70 moves upwardly 
from the positk>n illustrated in Figure 10, the t>earing 
block 58, the tut>e 44b, and the cup 88 all move as a 
unit while the platform 48b and the push rod 90 re- 
main resting on the stop 94. The platform 48b is even- 
tually carried upward when a plastic seat 96 mounted 
near the top of the tube 44b engages a collar 98 fixed 
on the push rod. By this time, the cup 88 has sealed 
the bottom portion of a bottle 16. Vacuum is commu- 
nicated with the interior of the tut>e 44b via the hose. 
76. A seal 100 is seated between the push rod 90 and 
the tube 44b at the lower end of the tut>e 44b. Ports 
102 are formed in the upper end of the tuk>e 44b to 
communk:ate vacuum with the interior of the cup 88. 
Openings 74b are formed in the platform 48b to conv 
municate vacuum to the portion of the cup 88 above 
the platform 48b. 

On theff downward travel, the bearing block 58, 
the tut>e 44b, and the push rod 90 all move as a unit 
unty the push rod 90 contacts the stop 94. Then, the 
bearing block 58, tut>e 44b and cup 88 continue mov- 
ing downward relative to the platform 48b and push 
rod 90 until the position shown in Figure 10 is 
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reached. In the Figure 10 position, bottles may be re- 
moved or deposited on the pedestal 52b without in- 
terference with the cup 88. 

Referring to Figures 2,4 and 6. the bottles 16 are 
removed from the carousel 32 by an output conveyor 
106. The output conveyor 106 preferably consists of 
a downstream star-wheel conveyor which is similar to 
the input star-wheel conveyor 30. The downstream 
star-wheel conveyor 106 engages the bottles on the 
pedestals 52 and slides them across a flat surface 
onto the flat top conveyor 26 from which they came. 
Thus, the sleeving process takes place on a detour 
from the path of the flat belt conveyor 26. 

Referring to Figures 34 and 35, an alternate U- 
shaped embodiment of the conveyor arrangement is 
shown. An input flat belt conveyor 400 and a screw 
shaft 402 serve to deliver bottles sequentially to the 
moving pedestals 62. A star wheel 404 or similar de- 
vice serves to remove sleeved bottles from the oppo- 
site side of the carousel 32 and transfer them onto an 
output flat belt conveyor 406. The unsleeved t>ottles 
are deposited on the pedestals 52 while the pedestals 
are in a lowered condition as in the first emtKxilmenL 
The starwheel 404 removes the sleeved txjttles while 
the pedestals are still in their raised condition after 
elevating the bottles into the sleeves. Thus, the out- 
put flat belt conveyor 406 Is, at least at its upstream 
end, higher than the input flat belt conveyor 400. This 
arrangement is l>elieved to permit higher operating 
speeds when filled bottles are being sleeved because 
the relatively heavy filled bottles do not have to t>e 
lowered before they are renrioved from the carousel. 
Lowering filled bottles at high speeds can present 
problems due to the t)otties' inertia which resists the 
rapid downward pull of the pedestals. Thus, in this 
embodiment the pedestals 52 are unoccupied when 
lowered. 

Sleeving Stations 

The set of sleeving stations 22 are located on the 
carousel 32 in a circular pattern as illustrated in Figure 
4. Each sleeving station 22 is aligned with an associ- 
ated elevator platform 48 such that botUes 16 nr^ay be 
passed through the centers of the sleeving stations 
22 by the elevators 36. The bottles are inserted into 
a waiting sleeve when they pass upwardly through 
the stations 22. The sleeving stations 22 are identical, 
thus, only one wOl be described. Referring to Figures 
12-14. each sleeving station 22 comprises a plurality 
of pin structures 108. a actuator ring 110. three actua- 
tor ring support wheels 112, a follower arm 114, and 
a plenum ring 116. The follower arm 114 includes a 
roller 118 for engaging an outer circular cam 120 and 
an inner circular cam 122. The follower arm 114 is 
spring biased outwardly, or counterclockwise as 
viewed in Figure 12, with a spring 124 connected to 
t he carousel 32. The follower arm 114 rotates t he ring 



110 to cause the pin structures 108 to pivot inward 
and outward in accordance with a predetermined cy- 
cle as illustrated in Figures 33. 

Referring to Figures 14 and 15, each pin struc- 
5 ture 108 is pivotally mounted on an upper plate 126 
of the carousel 32 such that a linear finger portion 
128 of each pin structure 108 is substantially parallel 
to the finger portions 128 of the other pin structures 
108. A proximal end of each finger portion 128 is at- 
10 tached to an associated pivot arm 130. Each pivot 
arm 130 includes a pivot shaft 132 operable to pivot 
the pin structure 108 about an axis normal to the 
plane of the upper plate 126. 

Each finger portion 128 is hollow to provide an air 
IS passage 1 34. The air passage 1 34 of each pin 1 08 is 
connected to the hollow plenum ring 116 by a flexible 
tube 136. The plenum ring 116 Is joined to a rotary air 
valve 1 38 (Figure 16) by a conduit 140. When the ple- 
num 1 16 is pfBssurized, air streams from an outlet 142 
20 in the distal end of the finger portions 128 to provide 
the lubricating gas f Im between the sleeve 20 and 
the object being sleeved. The outlet 142 Is formed to 
direct gas toward the object being sleeved- The distal 
end of the finger portion 128 is tapered. 
25 The pivot action of the pivot arms 130 allows a 

great space-saving advantage. The pivot arms 130 
permit a relatively long arc of motion by the pins 108 
while taking up a relatively compact space. The pro- 
duction rate of the nnachine for a given carousel diam- 
30 eter moving at a grven speed is determined by the 
number of sleeving stations 22 arranged about the 
carousel 32. The compact pin-nrwving mechanisms of 
the present apparatus permit a large number of sleev- 
ing stations 22 to be placed around a given sized car- 
35 ousel 32 and thus permit a greater production rate. 

As shown in Figure 12, the ring 110 has a plurality 
of slots 144 formed therein corresponding to the 
number of pins 1 08 and pivot arms 130. The ring 110 
is supported by the ring support wheels 112. Eadi 
40 wheel 112 has a V-shaped groove 146 formed therein 
for engaging the actuator ring 11 0 (Figure 1 3). At least 
one of the actuator ring support wheels 112 is laterally 
adjustable to facHitate adjustment and removal of the 
ring 110. A projection 148 on each of the pivot arms 
45 1 30, as seen in Figure 1 5. engages an associated one 
of the slots 144 cut in the ring 110. The slots 144 are 
cut In a spiral shape such that rotation of the ring 110 
causes inward or outv»«rd movement of the pivot 
arms 130 and corresponding pins 108 depending on 
50 the direction of actuator ring rotation. In other words, 
the projections 148 fit within the slots 144 and are 
forced to follow the direction of the slots 144 as the 

ring 110 is rotated. 

As viewed in Figure 12, clockwise rotation of the 
55 ring 110 urges the pins 108 inward toward the center 
axis of the sleeving station 22 to permit the finger por- 
tions 128 to receive a sleeve from the transporter 24. 
Counterclockwise rotation of the ring 110 causes the 
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pins 108 to expand to stretch a sleeve. 

Referring to Figure 4, the followers 114 engage 
the circular cams 120,122 to rotate the rings 110. The 
cams are disposed radially outwardly of the carousel 
32. The outer cam 120 Is constructed of a plurality of 5 
sections, any of which may be replaced with a differ- 
ent shaped section to alter the operating characteris- 
tics of the actuator rings 110 and the pins 1 08. For ex- 
ample, it is usually desirable to change the distance 
the pins are nrK)ved to accomnDodate smaller bottles io 
and smaller sleeves. The outer circular cam 120 is 
provided to urge the ring follower arm 114 inward at 
a predetermined time. The spring 124 urges the fol- 
lower arm 114 to rotate the ring 110 against the ten- 
sion of a sleeve stretched around the pins 108. If the is 
spring force is insufficient to completely stretch a 
sleeve, which may occur when using thick sleeves, 
the inner cam 122 will operate to urge the follower 1 14 
to its outermost extent to positively stretch a sleeve 
20. 20 

Referring to Figures 1 6 and 17, a rotary valve 1 50 
Is provided for distributing compressed air to the 
sleeving stations 22 at predetermined times. The ro- 
tary valve 150 is similar to that described previously 
with respect to the elevators 36. The rotary valve 1 50 25 
is nrKHjnted on the axle 38 of the carousel 32. The 
valve 150 includes a stationary section 152 and a ro- 
tating section 154. The rotating section 154 includes 
a plurality of outlets 156 connected to the conduits 
140. The statbnary section 152 includes a shaped 30 
port 1 58 which communicates with a space 160 which 
is continuously pressurized by a compressed air 
pump 161. The shaped port 158 is aligned with select- 
ed outlets 156 depending on the rotational position of 
the carousel 32. Compressed gas is supplied to the 35 
plenum rings 116 by the rotary valve 150 during the 
time that a bottle 16 is entering a stretched sleeve 20 
as indicated in Figures 33a, b, and c. The gas film lu- 
brication provided by the pins serves to reduce the 
friction between the sleeve and the t>ottle. By reduc- 40 
ing the effects of friction on the sleeves, a greater de- 
gree of flexibility in choosing sleeve characteristics is 
achieved. 

Sleeve Positioning Grippers 45 

Referring to Figures 18, 19, 20 and 21, each 
sleeving station 22 in the preferred embodiment in- 
cludes a pair of grippers 162 for positively ensuring 
that the sleeves do not move with respect to the bottle so 
once properly positioned thereon. Each pair of grip- 
pers 1 62 are shaped to fit a bottle 1 6 and each gripper 
1 62 has a resilient pad 1 64 on its gripping surface. As 
shown in Figure 33, the grippers damp against t)Otties 
and their associated sleeve and nrK>ve vertically 55 
therewith for a portion of the sleeving cycle. The grip- 
pers 162 release the bottles before they pass down- 
ward through the sleeving stations 22 after being 



sleeved. 

Referring to Figure 18. each pair of grippers 162 
are nnounted on two vertical guide bars 166 which 
slide freely with respect to the carousel 32. Lifter rods 
168 are connected to the guide bars 166 by at least 
one bracket 170. At its lower end, each lifter rod 168 
has a shock absorbing foot 172. Each foot 172 is, at 
times, engaged by a platform 174 of the bearing t)lock 
58 (Figures 9 and 10). Thus, each lifter rod 168 rises 
and falls with its associated elevator 36 during a por- 
tion of the cycle. The litter rods 168 do not track the 
vertical movement of the elevators 36 throughout 
their cyde. The platforms 174 are not always In en- 
gagement with the feet 172. As illustrated in Figure 
33, the lifter rods 168 and the grippers 162 are moved 
upwardly by the platforms 174 only when the bottles 
are inside the sleeving stations 22. Limit stops 176 
prevent the gripper gukje bars 166 and the lifter rods 
168 from following the platforms 174 downward t>e- 
yond a predetermined poinL 

Gripper cams 178 and associated linkages 180 . 
operate to open and dose the glippers 162 at prede- 
termined times. The gripper cams 178 are mounted to 
the carousel 32 and are vertically adjustable. Cam fol- 
lowers 182 and associated lower t>ell cranks 184 are 
mounted to the guide bars 166 with brackets 186. 
When the cam followers 182 are driven akmg the 
cams 178 by the rising platforms 174, push rods 188 
are nrtoved axially by the bell cranks 184 connected 
to the followers 182. 

The axial movement of each of the push rods 188 
is translated to horizontal movement by upper bell 
cranks 190. One arm of each upper bell crank 190 is 
connected to an associated push rod 188. The other 
arm of each upper t>ell crank 190 is connecled to a 
pair of adjustable links 192. Each of the adjustable 
links 192 is connected at its opposite end to a portion 
of an associated gripper arm 194. Each of the gripper 

arms.194.is.pivoted.afc>outxi^lvot joint -1-96 foropening 

and closing n>otion. The distance between the grip- 
ping pads 164 of each of the gripF>er arms 194 may 
be adjusted by rotating turnbuckles 1 98 on the adjust- 
at>le links 192. A spring 199 is stretched between 
posts on each pair of gripper arms 194. Each spring 
199 urges the followers 182 against their respective 
cams 1 78. 

Thus, movement of the cam followers 182 is 
translated to opening or dosing movement of the as- 
sodated gripper arms 194. The vertical location of 
the cams 178 determines the time at which the asso- 
ciated grippers 162 are opened and dosed. The pos- 
ition of the push rods 188 with resped to the plat- 
forms 174 determines the time in the cyde at which 
the gripper arms 194 begin to move upwardly with an 
associated elevator 36. 
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Sleeve Transporter 

Referring to Figures 6, 22, and 23, the sleeve 
transporter 24 separates individual sleeves fronn a 
web 199 and delivers them to the sleeving stations 
22. The sleeve transporter 24 comprises a transpor- 
ter support shaft 200, and two synchronously rotat- 
able carriages 202 mounted thereon. Each carriage 
202 supports a plurality of circularly arranged tool 
heads 204 which form pairs with corresponding Iden- 
tical tool heads 204 on the other carriage 202. Each 
tool head 204 is mounted to move axially such that 
the two opposed tool heads 204 forming the pairs 
may come together to grip a sleeve 20 or move apart 
to open a sleeve 20 at the appropriate times. 

The carriages 202 are mirror images of each 
other, therefore, only one will be descrit>ed. Referring 
to Figure 23, each carriage 202 comprises a frame 
206, a planetary gear set 208. a tool-actuating cam 
210 and linkage 212, and a tool support shaft 214. 
The carriages 202 are rotatably mounted a predeter- 
mined distance apart on the transporter support shaft 
200. The carriage firame 206 is rotatably mounted on 
the transporter support shaft 200 by a hub bearing 
216. The frames 206 are synchronously rotated atxHJt 
the shaft 200 by a timing pulley 21 8. The timing pulley 
218 is timed to rotate the transporter 24 in a prede- 
termined relationship to the position of the carousel 
conveyor 32. The timing pulley 218 Is fixed to a drive 
sleeve 220 which surrounds the non-rotating support 
shaft 200 and is attached to the carriage frames 206. 

Circularly arranged around each carriage frame 
206 are a plurality of bushing blocks 222. The bushing 
blocks 222 are located between the tool support 
shafts 214 and the frame 206 and are mounted on the 
frame 206 with roller bearings 224. The bushing 
blocks 222 permit the tool support shafts 214 to both 
rotate and slide axially with respect to the frame 206- 
The planetary gear set 208 rotates the tool support 
shafts 214 to keep the tool heads 204 oriented in one 
direction as the transporter 24 rotates. 

Referring to Figure 24, a spur-type sun gear 226 
is fixed to the non-rotating transporter support shaft 
200. A plurality of intermediate spur gears 228 are ro- 
tatably mounted on the frame 206 between the bush- 
ing blocks 222 and the sun gear 226. Engaged to 
each of the intermediate gears 228 is an outer spur 
gear 230. Each outer gear 230 is keyed to an associ- 
ated bushing block 222 to rotate therewith. 

The sun gear 226 and all the outer gears 230 
have the same number of teeth. Thus, as the trans- 
porter 24 rotates, the interned iate gears 228 are driv- 
en by virtue of their engagement with the stationary 
sun gear 226. The intermediate gears 228 in turn 
drive the outer gears 230 which are keyed to the 
bushing blocks 222. Since the planetary gear ratio is 
1:1, one rotation of the transporter 24 causes each 
tool support shaft 214 to be synchronously driven one 



rotation in the opposite direction. The planetary gear 
set 208 permits the tool heads 204 to orbW the trans- 
porter support shaft 200 while always maintaining the 
same orientation in relation to the machine 
5 Referring to Figures 23 and 25, the tool-actuating 

cam 210 and linkage 212 are provided to move the 
tool support shafts. 214 axially at predetermined 
times during the rotation of the transporter 24. Each 
tool-actuating cam 210 is f ixed to the transporter sup- 
to port shaft 200. The cam 21 0 is mounted on the shaft 
200 with a commercially available device known as a 
TRAMTORQUE (trademark) coupler manufactured 
by Manheim Manufacturing and Belting Co. which 
permits adjustments of the cam's position in relation 
IS to the shaft 200 for timing purposes. 

As best shown in Figure 25. a plurality of cam fol- 
lower arms 232 are pivotally connected to the frame 
206. Each arm 232 includes a cam follower roller 234. 
At the distal end of each arm 232. an adjustable link 
20 236 is provided. Each link 236, seen in Figure 25 
transmits motion of the cam 210 to an associated bell 
crank 238. Each bell crank 238 Is pivoted about a ph^- 
ot joint 240. The other arm of each bell crank 238 
forms a yoke 242 which has two rollers 244 at its dis- 
25 tal ends. The rollers 244 each engage a rotatable col- 
lar 246 on the associated tool support shaft 214. The 
yoke 242 does not interfere with the rotatton of the 
tool support shafts 214. This linkage transmits motion 
of the cam follower 234 into axial movement of the 
30 tool support shafts 214. 

Referring to Figure 23. the tool support shafts 
214 are axially biased by springs 248 such that each 
cam follower 234 (Figure 25) is continuously urged 
against the tod-actuating cam 210. The lengths of 
35 the links 236 are adjustable to vary the posittons of 
the bell cranks 238, and the positions of the tool sup- 
port shafts 214. Thus, the axial positkxis of the tool 
support shafts 214 are determined by the shape of 
the tool-actuating cam 210. 

Each tool head 204 Is fixed to the end of its as- 
sociated tool support shaft 214 as seen in Figure 23. 
The tool heads 204 each have a gripping element 250 
for gripping and tearing off a sleeve from the web 1 99 
and a par of vacuum tips 252 for carrying a sleeve to 
45 the sleeving station 22 and for opening a sleeve. Each 
tool head 204 includes a slider bearing 254 for slWing 
on an associated fixed guWe rod 256. The guide rods 
256 are fixed to brackets 258 whteh are f bced to an as- 
sociated bushing block 222. 
50 Referring to Figures 26 and 27, each gripping ele- 

ment 250 is formed of a resilient pad 260 f itted to the 
face of the tool head 204. The gripping element 250 
cooperates with the identical corresponding part on 
the other carriage to grip and separate a sleeve 20 
55 from the web 199. The gripping occurs as two op- 
posed support shafts 214 are axially extended by the 
cam 210 and associated linkage 212 to bring the tool 
heads 204 towards one another. The tearing actkMi 
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which separates a sleeve from the web 199 is due to 
the rotation of the transporter 24. Powered nip rolls 

261 hold the web 199 above the lowernnost line of 
weakness such that a terminal sleeve is free to be 
separated. 5 

Each pair of vacuum tips 252 serves to pull open 
a separated sleeve 20 into a box-shape to fit around 
the pins of one of the sleeving stations. See Figure 
33a. Each set of vacuum tips 252 is connected to an 
associated bracket 258 which is slidably fitted into a io 
l-slot264 formed in the associated tool head 204. See 
Figures 23 and 26. The distance between the vacuum 
tips 252 of each pair may be varied for different sized 
sleeves by loosening a fastener, sliding the bracket 

262 along the t-slot 264, and re-tightening the fasten- 15 
er. 

Referring to Figure 29, each vacuum tip 252 has 
a plurality of holes 266 formed in its sleeve-engaging 
face 268. These holes 266 communicate with the va- 
cuum source during predetermined times as dis- 20 
cussed above. The holes 266 are arrayed such that 
a screen is formed to prevent the sleeve wall from en- 
tering the vacuum tip 252. 

As shown in Figure 33, each sleeve 20 is sepa- 
rated from the web 199 at the sleeve supply station 25 
18 and transported to the sleeving station 22. As a 
sleeve is transported between the sleeve supply sta- 
tion 18 and the sleeving station 22, the pair of tool 
heads 204 holding the sleeve move apart in response 
to the axial movement of the tool support shafts 214 do 
and the sleeve is rapidly opened to form a box shape. 
The box-shaped sleeve may easily be placed over a 
set of pins 1 08 as seen in Figure 33a. 

Once the sleeve is around the aligned set of pins 
108, the pins 108 are expanded to hold the sleeve 3S 
and the vacuum is shut off from the vacuum tips 252 
to release the sleeve. The sleeves are sequentially 
placed around the sets of pins 108 as the sets se- 
quentially pass by the transporter 24 and as the trans- 
porter 24 is rotating. The transporter 24 is rotated in 40 
predetermined relation to the carousel such that a 
sleeving stations 22 register with pairs of opposed 
tool heads 204 as the machine operates. 

The sleeve transporter 24 includes a rotary va- 
cuum valve 270 for supplying vacuum from a vacuum 45 
source 271 to the vacuum tips 252. The transporter 
support shaft 200 is hollow and communicates with 
the vacuum pump. The interior of the tool support 
shafts 214 are also hollow and communicate with the 
interior of the transporter support shaft 200 via t he ro- so 
tary valve. 

The rotary valve 270 controls the vacuum to shut 
it off and turn it on at appropriate times during the 
transporter 24 rotation. The rotary valve 270 commu- 
nicates selected ones of a plurality of flexible hoses 55 
272 with the interior of the transporter support shaft 
200 at predetermined times. The rotary valve 270 in- 
cludes a rotating section 274 and a stationary section 



276. In a well-known manner, alignment between ro- 
tating ports 278 communicating with tool support 
shafts 214 and a stationary port 280 communicating 
with the vacuum source occurs only during a prede- 
termined portion of the rotary valve's rotation to ach- 
ieve the desired timing valve effect. It is desirable to 
have the vacuum communicated with the vacuum 
tips 252 only when a sleeve is being transported 
which is about one quarter of a given tool head's orbit 

The moving portion of the rotary valve 270 is pre- 
ferably driven by a rigid link (not shown) located be- 
tween the frame 206 and the moving section 274. 
However, the hoses 272, being connected to the ro- 
tating transporter, may operate alone to drive the ro- 
tary valve 270. 

The flexible hoses 272 serve to communicate the 
rotary vake 270 with a rotary coupling 282. The ro- 
tary coupling 282 is rotatably nnounted on the tool 
support shaft 214 and is sealed against air leakage 
from the atmosphere. A plurality of holes 283 are 
formed in the tool support shaft 214 to communk:ate 
vacuum from Inside the coupling to the interior of the 
rotating tool support shaft 214. 

Sleeve Supply Statton 

The sleeve supply station 18, as seen in Figures 
11, 30 and 32, provides a supply of sleeves 20 to the 
sleeve transporter 24 for eventual placement on bot- 
tles 16. This station 18 includes a guide apparatus 
284 for imparting folds along the sleeves and a pair 
of powered nip rollers 261 for pulling the sleeves 
through the station 18. The sleeves enter the station 
18 as the tube or continuous web 199 of sleeves 
joined by lines of weakness which are preferably lines 
of perforations. The sleeve web 1 99 passes around a 
center guide 292 and between two upper nip roller 
pairs such that the center guide 292 is entirely inside 
the walls of the tubular web 1 99. 

The center guide 292 comprises two parallel 
spaced guide plates 2S8 fbced to two upper rollers 
298. The center guide is supported solely by the up- 
per rollers 298 resting on outer support rollers 300 
mounted on frame members 302 of the statk)n 18. 
The wall of the tubular web 199 passes t>etween each 
outer support roller 300 and a cooperating upper roller 
298. Thus, the center guide 292 hangs within the sup- 
ply station 18 by the upper rollers 298 and is posi- 
tioned inside the web 199. 

Two opposed angular guide plates 304 extend in- 
wardly from the frame members 302. The angular 
gukJe plates 304 fit loosely between the spaced guide 
plates 296 of the center guide 292. The angular guide 
plates 304 form a tapered path for the web 1 99 in the 
downstream direction. As shown schematically in Fig- 
ure 31. the sleeve web passes between the spaced 
gukie plates 296 and the angular guide plates 304. As 
the web 199 travels downward through the station 18, 
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the angular guide plates 304 force the web 1 99 deep- 
er between the spaced guide plates 296. This action 
forms folds 305 in opposite sides of the web 199. 

At the downstream end of the supply station 18 
is the pair of driven nip rollers 261 . The nip rollers 261 
pull the web 199 down through the supply station 18. 
A motor 306 driving the nip rollers 261 is controlled by 
an automated registering system. The registering sys- 
tem senses Invisible markings on the web 199 with a 
detector 308 and moves the web 199 according to 
their position. The motor 306 runs continuously align- 
ing sleeves on t he web 1 99 in the correct position fully 
below the nip rollers 261 by responding to the regis- 
tration control system. The automated registering sys- 
tem is similar to that disclosed in the assignee's ref- 
erenced patents 4.392,056; 4.467,207; 4,680.205; 
4,926,048; and 4,945,252 for web registration sys- 
tems which are hereby incorporated by reference. 

The folds 305 in the web 199 permit very high 
speeds to be achieved by the transporter 24. and thus 
the sleeving machine 10 as a whole. The result of the 
folds 305 is that each sleeve 20 is ready to pop open 
when pulled open by the transporter. The special 
folds 305 facilitate rapid opening by permitting rapid 
air entry into the sleeve. 

Drive System 

Referring to Figure 22, the machine is powered 
by a single motor 310 which drives all parts of the 
sleeving machine 10 except for the nip rollers 261. 
Two timing belts 312. 316 extend firom a pulley 311 on 
the motor 310. The first timing belt 312 drives a first 
gear box 314 which drives the transporter pulley 218, 
The second timing belt 316 drives a second gear box 
318 which drives a vertical shaft 320. The vertical 
shaft 320 drives all machine functions except the 
sleeve transporter 24 and the web supply station 18. 
The pinion gear 322 engages infeed starwheel gear 
326 which engages gear 324 (attached to carousel 
32) which engages outfeed starwheel gear 330 (all 
kept In time by their engagement). At several loca- 
tions throughout the drive system. TRAhOTORQUE 
couplings are used to mount components to their 
shafts to permit precision timing adjustments to be 
made between the component and its shaft 

In the preferred embodiment, a digital encoder Is 
placed on shaft 320 to provide the automated regis- 
tering system with a digital signal representing the ro- 
tational positton of the machine. Preferably, one rev- 
olution of the shaft 320 corresponds to one labeling 
cycle of the machine. 

Method of Sleeving 

Referring to Figure 33, the sleeving method com- 
prises a repeating 360<' cycle. Figure 33 follows one 
sleeving station 22 around one sleeving cycle, how- 



ever, in the preferred and illustrated embodiment, 
multiple sleeving stations 22 operate to simultaneous- 
ly perform the steps shown in Figures 33, each sleev- 
ing station 22 leading or trailing the progress of adja- 

5 cent statbns. 

Following one sleeving station 22, at the point 
designated as 0* in Figure 33a, the pins 108 are con- 
tracted as a result of the actuator ring follower arm 
114 being urged inwardly by the outer cam 120. Here, 
10 a sleeve 20 is placed around the pins 108 by the va- 
cuum tips 252 of the sleeve transporter 24. The pins 
1 08 are then expanded to stretch and frictionally hold 
the sleeve 20 on its inskJe surface. The tension of the 
spring 124 urging the ring follower arm 114 outward 
IS may be insufficient to fully stretch the sleeve. There- 
fore, as shown in Figure 33a and 33b, the inner cam 
122 positively urges the follower arm 114 outward to 
stretch the sleeve. The pins stretch the lower portion 
of the sleeve while the upper portion remains un- 
20 stretched until the botde is inserted as seen in Figure 
33A. 

Each Ixjttie 16 is lifted upward through the center 
of one of the sleeving stations ±2 and into a sleeve 20 
by an elevator 36. Each plenum ring 116 is pressu- 
25 rlzed as a bottle approaches the stretched sleeve to 
provide a lubricating gas film between the bottle 16 
and the sleeve. The frictional force between the 
stretched sleeve and the pins 108 is greater than that 
between the bottle and the sleeve at this stage. Thus. 
30 the sleeve remains securely in position on the pins 
1 08 as the botUe moves into the sleeve. The air pres- 
sure to the pins 1 08 is turned off once the sleeve trail- 
ing edge passes over the wWe portion of the bottle. 
In the absence of the gas f Mm. the fnctional force be- 
35 tween the sleeve and the bottle Increases. 

In the preferred and illustrated method, grippers 
162 hold each sleeve against esach bottle and move 
with each bottle and sleeve for a portion of the cycle 
to ensure maintenance of accurate placement of the 
40 sleeves on the t>ottles. As seen in Figure 33c, the 
grippers 162 release each bottle as the associated 
cam foUowwer follows the ramp of the associated grip- 
per cam during the downward elevator nrwvement. 
The sleeved bottles pass downwardly through 
45 the sleeving stations as the elevators are lowered. 
The carousel 32 then carries the sleeved bottles to 
the output star-wheel conveyor 106. The sleeving 
process is a smooth, continuous process without in- 
termittent motion. The smooth, continuous nature of 
so the sleeving process enables very high speeds to be 
achieved. In an experimental machine made in accor- 
dance wfth the drawings, sleeving rates of 400-500 
bottles per minute have been achieved. 
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1. A method of applying tubular sleeves to objects 
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comprising: 

a) sequentially delivering objects and sleeves, 
each one at a time to a sleeving station; 

b) sequentially expanding each sleeve to a 
cross-sectional configuration generally corre- 5 
sponding to the cross-sectional configuration 

of an object to be sleeved; 

c) relatively moving an expanded sleeve and 
a delivered object to position the expanded 
sleeve around the delivered object; and io 

d) characterized by providing a lubricating gas 
film between the expanded sleeve and the 
delivered object concurrently with the relative 
motion step thereby facilitating the position- 
ing of the expanded sleeve on the delivered is 
object 

2. A method according to claim 1 further comprising 
the step of removing said lubricating gas film to 
increase friction between said sleeve and said 20 
object once said sleeve is positioned at a prede- 
termined location on said object 

3. A method according to either daim 1 or claim 2 
further comprising the step of moving the deliv- 25 
ered object through the sleeving station first in 

one direction and then in the opposite direction. 

4. A method according to any of the preceding 
claims including the step of holding said posi- 30 
tioned sleeve against said object to ensure its 
position on the object 

5. A method according to any of the preceding 
daims induding the step of forming opposed 36 
longitudinal folds in said sleeves with a guide 
means prior to delivering said sleeves to said sta- 
tion such that said sleeves tend to spring open 
when delivered to said station. 

6. An apparatus for placing film sleeves on objects 
comprising: 

a carousel for transporting objects through 
a sleeving process, said carousel induding 

a plurality of sleeve holders ar- 45 
ranged atx>ut a carousel axis; 

a plurality of pedestals for support- 
ing individual objects, each of said pedestals hav- 
ing a longitudinal axis aligned with one of said 
sleeve holders, said sleeve holders and said ped- so 
estals being adapted to orbit said carousel axis; 
and, 

a sleeve transporter for transporting 
sleeves to said sleeve holders; 

characterized by said pedestals and said ss 
sleeve holders being movable relative to one an- 
other to apply a sleeve to said objects as said 
sleeve holders and said pedestals orbit said axis. 
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7. An apparatus according to claim 6, wherein each 
of said pedestals is connected to a cam follower 
and wherein said cam follower engages a cam in- 
dependent of said carousel, and wherein said 
cam is configured to move said pedestals longi- 
tudinally in accordance with a predetermined cy- 
cle. 

8. An apparatus according to claim 6 or daim 7, 
wherein said apparatus indudes gripper means 
adjacent each said sleeve holder for gripping a 
sleeved object for a portion of said orbit. 

9. An apparatus according to any of dainns 6 to 8, 
wherein each of said sleeve holders comprises a 
plurality of parallel circumferentially arranged 
pins which are arranged about and parallel to one 
of said pedestal axes, wherein said pins are mov- 
able toward and away from said pedestal axis at 
predetermined times during said orbit 

10. An apparatus according to daim 9, wherein said 
air duct means indudes air passages formed in 
said pins. 

11. An apparatus according to any of daims 6 to 10, 
wherein said apparatus indudes air duct means 
for flowing air between a sleeve and an object be- 
ing sleeved. 

12. A sleeve holder for a sleeving machine, said 
sleeve holder comprising: 

being characterized by a plurality of 
pins arranged about and parallel to a center axis, 
said pins being operable to hold a sleeve for 
placennent on an object; 

a plurality of pivot arms for pivoting 
in paths transverse to said center axis, each pivot 
arm being connected to one of said pins for mov- 
ing it toward and away from said center axis; 

a rotatably mounted actuator ring, 
said ring having a plurality of slots formed there- 
in, each slot k>eing engagable with a projection on 
an associated one of said pivot arms to cause 
said pivot arms to pivot when said ring rotates, 
said ring having a follower arm connected there- 
to: 

wherein said follower arm cooperates with 
said cam means, and wherein said cam means Is 
configured to cause said follower to rotate said 
ring in a predetermined cyde as said cam means 
and said follower move relative to one another. 

13. An apparatus according to daim 12, wherein said 
ring is biased in one direction. 

14. An apparatus according to daim 12 or daim 13, 
wherein said pins are operable to stretch a per- 
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tion of said sleeve to a transverse cross sectional 
configuration complemental to and greater than 
that of said object. 

5. A machine for applying sleeves to objects such as 
bottles or the like comprising: 

a) a rotary carousel supporting a plurality of 
circumferentially spaced sleeving stations; 

b) an object conveyor for sequentially deliver- 
ing objects to be sleeved to a pick-up location 
defined by the carousel and for receiving 
sleeved objects from a carousel discharge 
station; 

c) a variable pitch screw disposed longitudin- 
ally of and adjacent to the conveyor upstream 
from the pick-up location, the screw being 
adapted to space objects along the conveyor 
to deliver objects sequentially to the pick-up 
location in registratton with the sleeving sta- 
tions as rotation of the carousel sequentially 
positions the sleeving stations at the pick-up 
location; 

d) each of the sleeving stations including an 
object support pedestal and a sleeve stretch- 
ing and delivery mechanism; 

e) characterized by the sleeving stations also 
each including a position shifting means oper- 
atively connected to its station's pedestal and 
mechanism for relatively shifting its pedestal 
and the mechanism toward one another for 
positioning a sleeve around a pedestal-sup- 
ported object and for moving its mechanism 
and platform away from one another to ready 
the two for a sut>sequent sleeve positioning; 

f) a sleeve supply structure positioned above 
the carousel including delivery means for de- 
livering of sleeves sequentially to the sleeving 
station in synchronism with the rotatton of the 
carousel; arKl 

g) said sleeving stations each including gas 
film means to develop a lubncating film of gas 
between a sleeve and an object being sleeved 
as the pedestal and the mechanism are shift- 
ed toward one another to place a stretched 
sleeve around such object 

16- The machine of claim 15 wherein each sleeve 
stretching and delivery mechanism comprises: 

a) a plurality of pins arranged about a center 
axis, said pins being operable to hold a sleeve 
for placement on an object; 

b) a plurality of pivot arms for pivoting In pat hs 
transverse to saW center axis, each pivot arm 
being connected to one of said pins for moving 
it toward and away from said center axis; 

c) a rotatably mounted actuator ring, said ring 
having a plurality of slots formed therein, 
each slot being engagable wHh a projection 
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on an associated one of said pivot arms to 
cause said pivot arms to pivot when said ring 
rotates, said ring having a follower arm con- 
nected thereto; and. 

d) cam means operatively connected to the 
follower means and conf igured to cause said 
follower to rotate said ring in a predetermined 
cycle as said cam means and said follower 
move relative to one another. 

17. The machine of daim 16 wherein said pins are 
tubular and form a part of said gas film means. 

18. The machine of any of claims 1 5 to 17 wherein the 
sleeve supply structure includes two coaxial 
wheels mounted for synchronous rotation, each 
wheel having a plurality of sleeve handling tools 
rotatably mounted thereon, each sleeve handling 
tool being aligned with and directly opposed to a 
corresponding sleeve handling tool on the other 
of said wheels to form a pluralrty of pairs of op- 
posed sleeve handling tods, wherein said tools 
are operable at one rotational position of said 
wheels to come together to grip sleeve at a sup- 
ply location, and at another rotational positton to 
come apart to deposit a sleeve on an aligned 
stretching and delivery rr^echanism. 

1 9. The machine of any of daims 1 5 to 1 8 wherein the 
sleeve supply structure is adapted to support a 
length of sleeves joined end to end along lines of 
weakness and includes a sleeve guide nr»eans, a 
sleeve feeding means for feeding said length of 
sleeves through said guide means, wherein saW 
guide means forms opposed longitudinal folds in 
such sleeves as saW length of sleeves are fed 
t hrough saW guide means to .create a tendency ii 
said sleeves to spring open when free of said 
guide means and. a sleeve transporter for sepa- 
rating a terminal one of said sleeves along its line 
of weakness joining it to the remainder of the 
length and for positioning said sleeve on a sleeve 
stretching and delivery mechanism for placement 
on an object 

20. An apparatus according to daim 19 wherein said 
sleeve feeding means comprises a powered pair 
of nip rollers. 

21. An apparatus according to daim 1 9 or 20 wherein 
said guide means comprises a set of opposed 
longitudinal guides which form a tapered path 
along which sakJ length of sleeves are drawn, 
each guide forming one of said longitudinal folds. 

22. A machine according to any of daims 15 to 21, 
wherein the position shifting means indudes a 
plurality of cam followers and wherein each of 
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said pedestals is connected to an associated one 
of the cam followers and wherein each of said 
cam followers engages a cam Independent of 
said carousel, and wherein said cam Is config- 
ured to move said pedestals longitudinally in ac- 
cordance with a predetermined cycle. 

23. The machine of any of dainns 15 to 22 further 
comprising an input conveyor means for deliver- 
ing unsleeved objects sequentially to said pedes- 
tals when said pedestals are in a lowered condi- 
tion and an output conveyor means for removing 
sleeved objects from said pedestals while said 
pedestals are in a raised condition. 
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